There are now 91 records of individual Nathusius' pipistrelle Pipistrellus nathusii examined`in the hand' in the U.K., and bat detector records from a further 36 localities in Britain and Ireland. These records are distributed throughout all months of the year with clear peaks in spring and autumn suggesting migratory movements into and out of the British Isles in autumn and spring, respectively. Three maternity colonies have been located and the species must now also be regarded as a resident breeding species in Britain and Ireland.
INTRODUCTION
Nathusius' pipistrelle Pipistrellus nathusii (Keyserling & Blasius, 1839 ) is found from western Europe to Asia Minor (Corbet & Harris, 1991; Strelkov, 1997a,b; Mitchell-Jones et al., 1999) . The most westerly nursery colony found to date, occurs in Co. Antrim in Northern Ireland (Russ, O'Neill & Montgomery, 1998) , although there are indications of resident summer populations at similar longitudes in northern Spain (Rodriguez-Munoz et al., 1993) . In autumn and winter, P. nathusii migrates from its stronghold in eastern Europe in a southwesterly direction (Strelkov, 1969; Roer, 1995; Strelkov, 1997a,b) to central western Europe before returning to traditional breeding areas in eastern Europe during late spring (Aellen, 1983; Kapteyn & Lina, 1994; Limpens, Mostert & Bongers, 1997; Jarzembowski & Stepniewska, 1998) .
Records of P. nathusii have been infrequent in the British Isles and, as a result, the species was initially regarded as a vagrant (Stebbings, 1988) until recently, when it was afforded the status of a migrant winter visitor (Speakman, Racey, Hutson et al., 1991; Hutson, 1993) . Suggestions that the species may mate while in this part of its range (Hutson, 1993; Harris et al., 1995) have been con®rmed by the presence of song¯ighting males and mating pairs in Avon, south-west Britain (Barlow & Jones, 1996) . Recently, three maternity colonies have been discovered, one in Lincolnshire (Hutson, 1997) , and two in County Antrim in Northern Ireland (Russ et al., 1998 ; this paper) and it is now clear that female P. nathusii give birth and lactate in the U.K. In addition to the presence of females in Northern Ireland, there is also evidence that males are present from late April to late September (Russ et al., 1998 ; J. M. Russ, pers. obs.) . However, despite these ®ndings, distribution and population data are limited, and the status of P. nathusii in the British Isles remains unclear. The species has been selected for international collaboration on migration studies under the Agreement on the Conservation of Bats in Europe (Bonn Convention) and therefore it is important to review its status in the U.K. Here we present the ®rst assembly of information on the occurrence of P. nathusii throughout the U.K. and Ireland and discuss its implications.
METHODS
A questionnaire was sent to 89 voluntary bat groups in the U.K. during 1997 to assess the occurrence of P. nathusii in their designated areas. Each bat group normally covers one county or region so that the whole of the U.K. was covered. Details included in the questionnaire were presence, location, sex of bat, and month of occurrence. Additional records were obtained by personal communication and from the literature (Stebbings, 1970 (Stebbings, , 1986 Banks, Clark & Newton, 1983; Carroll, 1988; Young, 1989; Speakman, Racey, Hutson et al., 1991; Herman, 1992; Speakman, Racey, McLean et al., 1993; Thompson, 1993; Barlow & Jones, 1995; Herbert, 1995; Rydell & Swift, 1995; Haddow & Herman, 1997; Hutson, 1997; Russ et al., 1998) . Records were categorized as`in the hand' or`bat detector'. Records from known roosts, although included in distribution maps, were excluded from most analyses to avoid statistical bias resulting from colonies being present for extended periods of time and including large numbers of females. Apart from the roost records, most of the records presented are the result of chance discoveries by oilrig workers or bat workers on the mainland having their attention drawn to grounded bats or bats that are dif®cult to identify. Pipistrellus nathusii can be identi®ed using external characteristics, dentition and echolocation (Stebbings, 1970 (Stebbings, , 1986 Yalden, 1985; Ahle Ân, 1990; Greenaway & Hutson, 1990; Schober & Grimmberger, 1993; Russ et al., 1998; Russ, 1999) . However, the most useful diagnostics are: the relative size and position of the ®rst upper premolar (p 3 ) and the front upper incisors (Yalden, 1985) , the ratio of the forearm length to the length of the ®fth digit when linked with a forearm length > 33 mm (excluding the wrist: > 1.25 indicates P. nathusii) (Stebbings, 1970 (Stebbings, , 1986 Greenaway & Hutson, 1990; Speakman, Racey, Hutson et al., 1991) and the length of both the ®fth digit and the third digit (both including the wrist: > 42 mm and 64 mm, respectively, indicates P. nathusii) (Greenaway & Hutson, 1990) .
RESULTS
Records of P. nathusii`in the hand' are given in Table 1 and bat detector records are given in Table 2 , and include records up to the end of 1998. Although there were varying degrees of observer experience, most tF wF uss ET AL. 94 
Yearly records
The distribution of records per year is illustrated in Fig. 1 (`in the hand records' n = 91,`bat detector records' n = 36).
Pipistrellus nathusii was ®rst recorded in the U.K. from Dorset in 1969 (Stebbings, 1970) but the earliest record in the U.K. is of a specimen taken from the Shetland Islands in 1940 but not identi®ed until 1992 (Herman, 1992) . Subsequently, it was not until 1978 that the next occurrence was recorded and, from this time, records increased until 1998 when they reached a peak of 30. All records up to and including 1993 were of bats in the hand. The ®rst bat detector record was in 1994 and such records occurred in each subsequent year, with the largest number in 1998 (n = 18).
Seasonal occurrence
This section refers only to`bat in the hand' records to avoid sampling bias (n = 83). The seasonal distribution of P. nathusii records is presented in Fig. 2 . There was signi®cant variation in numbers of records with a peak in September (w 2 = 65.19, d.f. = 11, P < 0.001) when the largest number of records occurred (n = 26). Fewest occurred during late winter and mid-summer. The sex ratio did not vary signi®cantly throughout the year.
The distribution of records in the U.K. and the Republic of Ireland
Replies were received from 79 local volunteer bat groups. Of these, 39% had found P. nathusii in their county or region, and 61% had not. The geographic distribution of these results and additional records from other sources are shown in Fig. 3 . Bats were found in a wide range of counties and regions throughout the British Isles. Records were obtained from the Shetland Islands in the north, to the Channel Islands in the south, 1940 1943 1946 1949 1952 1955 1958 1961 1964 1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 Years Fig. 3 . The distribution of records of P. nathusii in the British Isles including seasonal records in mainland U.K., Shetland Islands, North Sea oil platforms, Northern Ireland, and the Channel Islands. Symbols with a broken border, exact geographic location is unknown; symbol with a solid border and a line pointing to the location, sites where lack of space prevents symbols being directly applied; x, bat detector record;^,`in the hand' record; & roost record. Bar charts refer to`in the hand' records.
and from County Laois (Republic of Ireland) in the west, to Norfolk in the east. In addition, records were obtained from oil platforms located in the North Sea. All records of bats on North Sea oil platforms, where the exact location was known, were distributed off both the coast of the Shetland Islands and Aberdeen with one record off the coast of north-east England. Regional clusters of records occur in the Channel Islands (Jersey and Guernsey), the Shetland Islands, north-east Scotland, the south of England and in Northern Ireland. There were records of three maternity roosts, two in Northern Ireland (Antrim) and one in England (Lincolnshire).
Regional and seasonal occurrences
Regional and seasonal occurrences are shown as bar charts in Fig. 3 . Only data from in the hand records are included in these, as bat detector records were obtained only during summer and autumn. In mainland U.K., P. nathusii was present all year round with peaks occurring during March±April and August±October (Fig. 3) . In Northern Ireland, the species was present only during May±October (Fig. 3, Tables 1 & 2) . The Shetland Island records occurred from September to February with one record in May. Records from North Sea oil platforms had a bimodal peak during May and September±November with a single record in July. In the Channel Islands, there were records from September to April with the exception of a single individual recorded during July. However, this individual was long dead' (Young, 1989) and was therefore omitted from Table 1 .
DISCUSSION
There are now 93 records of individual P. nathusii examined in the hand in the U.K. and bat detector records from a further 36 localities in the British Isles. These records are distributed throughout all months of the year with peaks in spring and autumn. Three maternity colonies have been located and the species must now be regarded as a resident breeding species in Britain and Ireland. The genus Pipistrellus has been the subject of much recent attention in the British Isles. The widespread, common pipistrelle Pipistrellus pipistrellus has recently been separated into two species (Jones & van Parijs, 1993; Barratt et al., 1997; Jones & Barratt, 1999) distinguished by their echolocation calls (Jones & van Parijs, 1993) . It is possible that specimens of P. nathusii in the U.K. may have been misidenti®ed and, hence, overlooked, before the recognition of the two phonic types of pipistrelle. This is because the latter and P. nathusii have a super®cially similar appearance (Schober & Grimmberger, 1993) and similarity in echolocation calls (as heard through a heterodyne detector).
The increase in the number of records of P. nathusii since 1986, could be interpreted as re¯ecting an expansion in the range of the species (Stebbings, 1988) or it may simply re¯ect the increase in the number of skilled recorders since the mid-1980s (Speakman, Racey, Hutson et al., 1991) . Certainly, the construction of keys since the mid-1980s (e.g. Yalden, 1985; Stebbings, 1986; Greenaway & Hutson, 1990) has allowed non-specialist taxonomists to recognize the species. In addition, the implementation of the Wildlife and Countryside Act in 1981 and the Wildlife (Northern Ireland) Order 1985, has had a large in¯uence on the resources available for bat work and seen a rapid increase in the numbers of local volunteer bat groups (Hutson, 1993) . The availability of cheaper time-expansion bat detectors and sound analysis software, coupled with a higher awareness and understanding of the three pipistrelle species found in the U.K. in recent times, have facilitated the increase in bat detector records.
Research in continental Europe on the ecology and behaviour of P. nathusii is relevant in interpreting the status of this species in the British Isles. The distribution, breeding range and known migrations of P. nathusii in Europe are presented in Fig. 4 . It has been established from ringing studies in continental Europe, that P. nathusii migrates in a north-easterly direction in early spring, with males establishing territories at stages along the migration routes (Kapteyn & Lina, 1994; Jarzembowski & Stepniewska, 1998) . The species is associated with mixed and broad-leaved forests, forest steppe, and afforested¯ood plains (Strelkov, 1997b) . During early autumn, females begin to migrate in a south-westerly direction to mate with the males, who may have been holding territories since spring (Strelkov, 1969; Brosset, 1990) . In late autumn/early winter, both sexes begin to migrate further south-west to hibernation sites in western Europe (Bastian, 1988; Brosset, 1990; Lina, 1990; Roer, 1995) . This is consistent with the absence of records of hibernating P. nathusii in eastern Europe (Gerell, 1987; Roer, 1995) . Arnold et al. (1996) suggest that in south-west Germany, where P. nathusii is present all year round, the resident population is augmented during the winter by migrating bats returning from summer sites in eastern Europe. This also happens in Switzerland and Austria (Roer, 1975) and may also apply in the Netherlands, where a nursery colony has been discovered recently (Kapteyn & Lina, 1994; Limpens et al., 1997) . Hence, there may be a transitional area in continental Europe where migrating populations mix with resident populations of P. nathusii.
The occurrences of individuals recorded during September±November on oil platforms in the North Sea is consistent with a suggestion by Gerell (1987) and Ahle Ân (1997) that P. nathusii migrates in a southwesterly direction from Scandinavia to avoid the harsh winter. Conversely, the occurrence of bats during May on North Sea oil platforms is consistent with migration in a north-easterly direction. This suggested pattern of migration might be supported further by the existence of records predominantly from winter in the Shetland Islands where the bats are probably hibernating after migrating. The Shetland Islands does not support a resident summer population, probably because of its extreme climatic conditions relative to the mainland and its lack of suitable habitat, but these northerly islands may support overwintering or migratory populations.
The occurrences on oil platforms and in the Shetland Islands suggest that P. nathusii migrates from Scandinavia to avoid the harsh winters and then overwinters in the British Isles as predicted by Speakman, Racey, Hutson et al. (1991) , Hutson (1993) , and Barlow & Jones (1996) . It is possible, however, that some arrive earlier than this to begin mating (Barlow & Jones, 1996) . In addition to the winter records in mainland Britain, P. nathusii is present throughout the summer and breeds successfully (Hutson, 1997; Russ et al., 1998) indicating that there is a resident population in the British Isles.
The records from the Channels Islands are dif®cult to interpret and more data are required. However, there is little doubt that P. nathusii can cross the English Channel and an individual male landed on a ®shing vessel halfway between Cherbourg and Start Point in Devon during September 1998 (S. Bevis, pers. comm.). There is also some indication of mixing between the continental and the British Isles population, since an individual ringed in Plo Holstein, West Germany, was recorded in Jersey in July 2 years later (Speakman, Racey, Hutson et al., 1991) . Russ et al. (1998) suggested that in Britain, and especially Ireland, where the winters are relatively mild, P. nathusii might relinquish its migratory behaviour in favour of a more sedentary lifestyle. However, although there is evidence to show the species is resident in the British Isles, most records indicate that P. nathusii is highly migratory. It is probable that the U.K., and possibly Ireland, lie in a transitional region (Roer, 1995) , with migratory individuals returning from the north-east of the species' range supplementing the resident bats during the winter. Migrations are from Roer (1995) and assumed breeding range is from Strelkov (1997a, b) . Black dots, breeding roosts outside the assumed breeding range: Netherlands (Kapteyn & Lina, 1994) ; Ireland (Russ et al., 1998, this paper) ; Britain (Hutson, 1997) ; Crimea, Czech Republic and Germany (Strelkov, 1997a, b) .
